Abstract: Approximately 50% of patients do not adhere to medical therapy. Religious and spiritual factors may play an important role in determining medication compliance in mental illness. The aim of this paper is to review published evidence documenting a relationship between religion/spirituality (R/S) and treatment adherence in mental illness, in particular in schizophrenia, depression and substance abuse. This review summarizes, categorizes and defines the role of religious beliefs as a factor improving medication compliance in mental illness. Randomized controlled trials and observational studies were eligible for the review if they were published in December 2015 or earlier, analyzed the effects of religious beliefs or spirituality on medication compliance, or adherence to other therapeutic interventions in mental illness. The vast majority of published studies analyzed the effects of religion on medication compliance in schizophrenia and addiction. In schizophrenia patients, religious beliefs turned out to be a predictor of worse treatment adherence. However, spiritual orientation was shown to play an important role in the recovery from addiction, and to improve adherence in patients with this condition. Furthermore, better treatment adherence was observed in more religious patients diagnosed with depression. While religious beliefs and spirituality may represent an important source of hope and meaning, they often interfere with treatment adherence. Therefore, psychiatrists should consider religious and spiritual beliefs of their patients, and verify if and to what extent they improve their medication compliance.
Introduction
While lack of medication adherence may be observed in essentially all chronic conditions, it is particularly challenging in mental disorders. The latter are typically associated with social isolation, stigmatization, comorbid substance abuse, lack of insight, depression and cognitive impairment. Moreover, treatment adherence may be affected by both positive and negative symptoms of the mental illness itself.
The key therapeutic objectives in mental illness is to adequately control its symptoms and to ensure treatment adherence of the patient. Treatment adherence improves mental health and facilitates resolution of the underlying illness. Adherence is defined as the extent to which the patient's behaviors, such as medication taking, diet and lifestyle modification comply with doctor's recommendations (Haynes et al. 1977) . Religion beliefs may influence medication compliance in mental illness to a large extent. If a mental illness is supposed to result from or may be associated with spiritual problems, pharmacotherapy may not be enough. Some patients may believe that medication taking or medical advice seeking reflect the lack of their faith in God's ability to heal the disease without a medical intervention. However, if religious beliefs promote self-care for somatic and mental health as a manifestation of good overall status, they may also exert a beneficial effect on medication
The search was limited to articles in English published till April 2017 and searched during period specified above.
Search Strategies
Original research papers and review articles identified using PubMed. The search included the following medical subject headings: religion, spirituality combined with medication adherence, compliance/noncompliance and schizophrenia, depression, psychosis, anxiety, phobia, dissociative disorders, addiction.
Two researchers (PZ and MW) reviewed titles and abstracts of all identified articles independently, to exclude those in which R/S were not analyzed in the context of treatment adherence in mental illness, as well as to eliminate off-topic and duplicate papers.
Publications were identified as eligible for the review if based on their abstract they could be classified as (1) observational studies, addressing spirituality or religion as the determinants of treatment adherence, or (2) non-randomized or randomized studies testing the effect(s) of a given intervention on the adherence, or (3) qualitative articles, such as editorials or review papers.
Separate search strategy was used to identify other potential sources of evidence, such as textbooks and systematic reviews analyzing treatment adherence or spirituality in mental illness (Koenig et al. 2012; Masand et al. 2009; Pargament and Lomax 2013; Gonçalves et al. 2015; Van Rensburg et al. 2013 ).
Data Items
The lists of items extracted from each eligible publication included (1) clinical diagnosis, (2) sample size, (3) type of intervention or exposure, (4) outcome measures, and (5) results of the intervention. The results were analyzed as a qualitative variable, i.e., improvement of adherence or lack thereof.
Risk of Bias
Due to the nature of the R/S intervention and influencing variable adopted, the risk of selection bias in our review is high. A known threat to the validity of meta-analysis is publication bias, which occurs when studies with statistically significant or clinically favourable results are more likely to be published than studies with non-significant or unfavourable results. There has also been the suggestion that the potential for publication bias is greater for observational studies. Reviewer selection bias could also occur when reviewers search for studies based on specific exposure variable from a subset of existing studies through secondary search and selection takes place with knowledge of individual study results. Caution should be exercised when combining and reporting systematic reviews of observational and experimental studies. It is commonly accepted that observational studies are prone to greater degree of bias than experimental studies. There were few non-randomised studies in our review that used any method of adjustment. Some authors questions whether meta-analytic techniques can be applied to epidemiological studies at all. We did not use any methods that detect publication bias as we were unable to extract any common measure of treatment effect (adherence summary measures). Additionally within specific therapeutic area there were singular studies found (depression and anxiety). Therefore some PRISMA items requiring study estimates were not reported here. We chose to evaluate the risk of bias of each study indicating only the study design and number of participants. After data extraction, authors of this review determined that the studies were too heterogeneous to be quantitatively synthesised. We decided to show only the direction of potential association between the outcome and R/S variable instead of any specific summary measures.
Results
A total of 66 eligible abstracts were identified during PubMed search (see flowchart; Figure 1 ). During the first stage of screening, abstracts were grouped according to the following outcomes of interest: (1) religiosity or spirituality as an intervention or co-variate, and (2) treatment adherence or medication compliance. This enabled us to exclude 31 articles that did not satisfy the inclusion criteria of this review. During the first stage of screening, abstracts were grouped according to the following outcomes of interest: (1) religiosity or spirituality as an intervention or co-variate, and (2) treatment adherence or medication compliance. This enabled us to exclude 31 articles that did not satisfy the inclusion criteria of this review.
The second, outcome-specific stage of screening included 35 potentially relevant papers that addressed medication compliance and R/S. A total of 10 full-text original papers and one review article were eventually identified as eligible for the review. Other 25 articles were excluded since they did not refer to the diseases of interest or medication compliance, presented psychiatric conditions that were not included in our search strategies (e.g. eating disorders), described research methodology, lacked abstract, or were not published in English.
Additional eight eligible studies were identified based on cross-reference check of review papers and books on spirituality. Therefore, a total of 18 original articles were eventually analyzed, along with one review paper referring to previous studies of treatment adherence and attendance (Zivin and Kales 2008) .
Characteristics of Studies
General characteristics of identified studies, stratified according to the underlying mental illness, are summarized in Table 1 . The studies included a total of 3449 patients with one of the diseases of interest, among them 132 individuals with depression, 125 with subclinical anxiety, 945 with schizophrenia, and 2777 with addictions. The second, outcome-specific stage of screening included 35 potentially relevant papers that addressed medication compliance and R/S. A total of 10 full-text original papers and one review article were eventually identified as eligible for the review. Other 25 articles were excluded since they did not refer to the diseases of interest or medication compliance, presented psychiatric conditions that were not included in our search strategies (e.g., eating disorders), described research methodology, lacked abstract, or were not published in English.
General characteristics of identified studies, stratified according to the underlying mental illness, are summarized in Table 1 . The studies included a total of 3449 patients with one of the diseases of interest, among them 132 individuals with depression, 125 with subclinical anxiety, 945 with schizophrenia, and 2777 with addictions. When stratified according to study design, the list eligible publications included 4 randomized studies, 1 controlled study, 4 cohort studies, 7 surveys, and 1 case series.
Interventions and/or Outcome Measures
Few studies were R/S intervention studies, and majority of papers address R/S as an influencing variable. The subset of experimental studies included a clinical trial in depression, randomized controlled evaluation in anxiety, randomized clinical trial in schizophrenia, community trial in cocaine addiction, and controlled study in drug users, one each.
The list of evaluated interventions included religiously integrated cognitive behavioral therapy that used patient's religious beliefs to identify and replace unhelpful thoughts and behaviors, in order to reduce depressive symptoms. Other spiritual approaches to intervention were spiritually integrated treatment including reading inspiring stories and excerpts from Jewish religious literature (study of anxiety in a Jewish community) and spiritual assessment by a psychiatrist followed by guidance and advice from a psychologist of religion (in schizophrenia patients). One study used spirituality-focused intervention based on a Buddhist framework. In another study, Bridges intervention consisting of interactions between church community and local activists or mentors was evaluated in a group of cocaine-dependent black women.
Non-experimental studies dealt with various measures or dimensions of spirituality/religiosity. Some studies involved specific validated questionnaires ("Multidimensional Measurement of Religiousness or Spirituality for Use in Health Research", "Religious Coping Index", "Spiritual Beliefs Questionnaire") or ad hoc semi-structured interviews developed by the authors. In a study of alcohol dependence, spirituality/religiousness were assessed with Religious Background and Behavior instrument. Other studies used some simple measures of spirituality/religiousness, such as the involvement in religious/spiritual activities or spiritual beliefs regarding the causes of mental illness ("magical-religious causes").
Outcomes and Associations
The list of eligible studies included only one randomized trial analyzing treatment adherence in depression. In this study, more religious patients presented with better adherence and had better treatment outcomes. Religiosity was shown to interact with treatment type: religiously-integrated CBT (RBCT) turned out to be slightly more effective in religious participants; also adherence to RCBT in this group was somehow better than in other study subjects (85.7% vs. 65.9%, p = 0.10) (Koenig et al. 2015) . Importantly, better adherence was not related to the intervention, but resulted from baseline intergroup differences in religiosity levels.
In a single randomized study of patients with anxiety, individuals subjected to spirituality-integrated treatment (SIT) reported higher levels of belief in treatment credibility, had greater expectations from treatment, and were more likely to complete the therapy than the controls offered progressive muscle relaxation (PMR) (Rosmarin et al. 2010) .
Only few eligible studies analyzed the effects of religion on medication compliance in schizophrenia. Noticeably, religious beliefs either exerted no effect or even negatively affected treatment adherence in patients with this condition.
In one clinical trial, schizophrenia patients were subjected to a spiritual assessment conducted by a psychiatrist, followed by a guidance and advice from a psychologist of religion. Although three months later, medication compliance and satisfaction with care in this group were similar as in the controls, the intervention contributed to significantly better appointment attendance during the follow-up period (Huguelet et al. 2011) .
The authors of six surveys analyzed religious determinants of medication compliance in schizophrenia patients. Only few among one hundred individuals with this condition considered religious practice to be incompatible with treatment (Huguelet et al. 2006 ). However, this study did not provide sufficient evidence to support the role or religious beliefs as a determinant of better adherence.
It showed only the neutral attitude among religious patients towards medication use. In only one study, medication compliance was determined not only based on the interview, but also through a systematic monitoring of drug levels in patients' blood. The study showed that religious representations of illness were more prominent in non-adherent subjects (Borras et al. 2007) . Also a survey of 276 outpatients with a DSM-IV diagnosis of schizophrenia or schizoaffective disorder demonstrated that religion may sometimes interfere with psychiatric treatment (Mohr et al. 2012) .
Another study analyzed opinions on the causes of schizophrenia in 253 patients with this condition and in their caregivers. Stronger magical-religious beliefs turned out to be associated with higher incidence of positive symptoms and less favorable attitudes to pharmacotherapy. Patients' belief system turned out to be a significant predictor of medication attitude. Furthermore, a significant correlation was found between the medication attitudes and PANSS scores, which points to a likely link between treatment compliance and symptom severity (Caqueo-Urízar et al. 2015) . However, a small study of 81 patients with schizophrenia did not demonstrate an association between the level of involvement in religious or spiritual practices and medication compliance (McCann et al. 2008) . In another study, 61% out of 52 patients used religion to cope with their psychotic illness. Importantly, these patients had a better insight into their disease, and were more compliant with antipsychotic therapy (Kirov et al. 1998) .
Finally, according to one published case report, a 56-year-old woman with psychotic depression re-involved in her life and showed complete treatment adherence after participation in a spiritually augmented cognitive behavioral therapy (SACBT) (D 'Souza and Rodrigo 2004) .
A better quality evidence originates from the research on addictions, as these studies included substantially larger number of participants, and typically (in 7 out of 8 studies) had a longitudinal design. In a controlled study analyzing the effects of spirituality-focused intervention in drug users, better treatment compliance was associated with greater involvement in spiritual practices and stronger motivation to prevent HIV infection. Moreover, participation in Spiritual Self Schema (3-S) therapy and stronger motivation to prevent HIV infection turned out to be associated with lower prevalence of HIV-risk behaviors (Margolin et al. 2006 ).
In the largest of analyzed studies, involving a total of 1726 subjects with alcohol use disorders, participation in Alcoholic Anonymous (AA) meetings exerted a significant effect on future drinking outcomes, which was partially explained by an association between the involvement in AA movement and higher levels of spirituality/religiousness. This study has controlled confounding variables and found that "attending AA was associated with increases in spiritual practices" and that alcohol outcomes were "partially mediated by increases in spirituality". This implies that spirituality/religiousness may serve as a mechanism of AA-related change and contribute to better attendance in AA meetings (Kelly et al. 2011) . In another 18-month longitudinal study of 364 alcohol addicts, spiritual orientation was identified as an important aspect of recovery and a determinant of better treatment adherence (Krentzman et al. 2013 ). Further, a small preliminary study of 18 cocaine-dependent black women assigned randomly to Bridges treatment or standard residential therapy alone, demonstrated that the former approach was associated with significantly better treatment retention at six months (75% vs. 20%, as assessed by urinalysis) (Stahler et al. 2007) .
The results of a study conducted among 357 adolescents with chemical dependence imply that religious service attendance might exert a mediating effect on the relationship between post-treatment 12-Step affiliation (TSA) and 3-year outcomes (Chi et al. 2009 ). However, frequent religious service attendance was shown to mediate solely the relationship between TSA and drug abstinence, and exerted no effect on the association between TSA and alcohol abstinence.
In a small study of 71 patients participating in Narcotics Anonymous and/or AA meetings, frequent attenders did not differ from infrequent attenders and non-attenders in terms of their religiosity measures (Brown et al. 2001 ). However, a study of 101 drug users identified spiritual beliefs as a predictor of regular participation in Narcotics Anonymous (NA) meetings (Christo and Franey 1995) . In another, smaller study, the vast majority of 47 HIV-positive drug users declared their interest in receiving spirituality-focused treatment, and believed that combined with medical recommendations, this form of intervention may help them to reduce craving and HIV-risk behaviors, as well as to promote hopefulness (Arnold et al. 2002) .
The review paper included in the analysis referred to a study analyzing the role of patients' beliefs as a determinant of partial adherence to antipsychotic medications (Masand et al. 2009 ). Unfortunately, authors of this study did not specify the exact psychiatric diagnosis established in their participants, other than mentioning that they examined the subjects "treated in the outpatient psychiatric clinic". Nevertheless, the study did not show an association between patients' beliefs and medication compliance (Foulks et al. 1986 ).
Discussion
This review showed that published evidence documenting the effects of religiosity on medication compliance in mental illness is quite limited.
The effects of religious interventions or religious exposure on treatment adherence vary depending on an underlying mental illness. While religious beliefs were associated with poor compliance in schizophrenia patients, spiritual orientation turned out to be an important aspect of recovery from addiction and a determinant of better treatment adherence in individuals with substance dependence. Better medication compliance was also observed in more religious patients with depression or anxiety, but available evidence is too limited for any ultimate conclusions in this matter.
Published evidence suggests that religious and spiritual interventions (RSI) may alleviate stress, alcoholism and depression. RCTs documented additional beneficial effects of RSI, among them attenuation of clinical symptoms (Gonçalves et al. 2015) . More religious persons seem to be more likely to involve in disease-screening practices and comply better with prescribed medical treatments (Koenig et al. 2012 ). However, our review suggests that the same does not apply to individuals with mental illness.
Treatment Adherence in Schizophrenia
The lack of association or even an inverse relationship between religiosity and medication compliance seem to be particularly evident in schizophrenia patients. This points to an important role of insight in the context of mental illness. Relative lack of the insight may contribute to worse adherence (Mutsatsa et al. 2003) . The term "insight" refers to patient's ability to recognize that his/her symptoms are associated with a mental illness and as such require an appropriate treatment. Lack of the insight is known to be associated with impaired cognitive function, and to predict poor medication compliance. This may be particularly challenging in psychotic patients in whom lack of the insight may interfere with both treatment and religious attitudes. Patients' opinion about the etiology of their mental disease usually reflects their general worldview, and not infrequently is also influenced by religious beliefs. Some more religious patients may accept a personalistic explanation of their illness, and believe that either its etiology or treatment extend beyond a natural world and involve some supernatural forces. Lack of the insight may dramatically alter medication compliance in patients with psychotic symptoms. Religion is often entangled in neurotic and psychotic disorders, and the content of delusions may be related to one's religious beliefs. Delusions may help to cope with some negative life events; however, they are often referred to as false beliefs, and probably do not produce a favorable effect in a longer perspective. Some proportion of people may experience psychotic symptoms, including auditory hallucinations. Such persons, especially more religious subjects, will probably try to make sense of these experiences; however, such religious delusions may negatively influence medication compliance.
Treatment Adherence in Addiction
The vast majority of identified studies of addictions demonstrated beneficial effects of religion and spirituality on treatment adherence. Most treatment protocols were based on 12-step programs and participation in AA meetings, i.e., therapeutic modalities in which spiritual elements constitute an integral component. Application of religious and spiritual issues to the therapy of addictions is relatively easy, owing moral aspects of substance abuse and important role of patient's will power as a determinant of persistent abstinence. Religion provides arguments against substance abuse, and gives motivation to involve in other activities than the addiction. Participants of the studies included in this review did not suffer from other mental comorbidities, and their cognitive skills and insight enabled them to rationally self-evaluate their situation and to continue the therapy. Therefore, inclusion of religious issues in therapeutic programs produced a beneficial effect in form of treatment retention.
Treatment Adherence in Depression and Anxiety
Only a limited number of studies dealing with depression and anxiety-related disorders satisfied criteria of this review. Although many previous studies analyzed the effects of spirituality and religiousness on treatment outcomes in depression, only one centered around a clearly defined level of treatment adherence (Koenig et al. 2015) . This randomized study demonstrated that beneficial effect of patient's religiosity is independent of a religious intervention; more religious patients benefited more form the therapy, showed higher levels of treatment adherence and better treatment retention. However, unless adjusted for patient's religiosity, treatment adherence levels in individuals subjected to religious (RCBT) and conventional therapy (CCBT) were essentially the same. Similar to depression, we have identified only one randomized study analyzing the effect of Internet-based therapy in individuals with subclinical anxiety. The study showed that the proportion of patients who completed a religious therapy was significantly higher than the percentage of subjects who fully adhered to a conventional treatment (Rosmarin et al. 2010 ).
Quality of Evidence
Published evidence documenting beneficial effects of religiosity on treatment adherence is quite limited. Heterogeneity of patient populations and limitations in the study types made this review particularly challenging. Among all 19 eligible studies, there were only four in which the subjects were randomized to intervention. Experimental studies had a pilot character, included a small number of subjects (between 18 and 132), and were aimed at preliminary assessment of intervention outcomes. Randomized studies in schizophrenia and depression demonstrated that religiosity/spirituality had no effect on treatment adherence. We may conclude, then, if treatment compliance in schizophrenia and depression is related to religiosity and spirituality, it can't be influenced through intervention. While a few studies analyzed medication compliance, only one monitored blood level of the drug (Huguelet et al. 2011; Mohr et al. 2012; McCann et al. 2008; Borras et al. 2007 ). All these studies included patients with schizophrenia, i.e., condition in which medication compliance is of vital importance. In the study which analyzed blood level of the drug, an inverse relationship was found between religiosity and medication compliance (Borras et al. 2007 ). Studies of patients with addictions, including between 357 and 1,726 subjects, were the largest sources of evidence for this review (Kelly et al. 2011; Krentzman et al. 2013; Lin et al. 2014 ). These studies were based on a 12-step program for recovery from addiction, including spiritual elements; participation in this form of intervention apparently stimulated involvement of patients in religious activities. This with no doubt hindered the analysis of a temporal relationship between religiosity and treatment outcomes. It is unclear if participation in AA therapy promoted religiousness, or it was religiousness which facilitated achieving desired therapeutic effects. Probably, both these mechanisms may be involved (Galanter et al. 2007 ).
Limitations
Another important limitation of this study is heterogeneity of S/R measures. Whilst religiosity is relatively straight-forward to measure, spirituality is more difficult. The question of whether spirituality can be subjected to scientific research methodologies should be raised here. We did not differentiate spirituality from religion in this review. There are differences between attitudes and convictions on the one hand (belief in God, centrality, etc.) and engagement in S/R practices (church attendance, praying, meditation, etc.) on the other. Spiritual interventions can utilize the power of prayer and meditation, coping and transcendence, while religious approaches include specific traditions of Christians and Jews, conducted in pastoral services and therapeutic models. There are some aspects in philosophy and values of AA meetings that are not necessarily "spiritual". Looking for the strength to remain abstinent leads to healthier way of life that shares some common values with R/S but it is not spirituality itself.
Conclusions
This systematic review demonstrated that religiosity may influence treatment adherence in mental illness. With no doubt, inclusion of religious and spiritual components produces the most beneficial effects in the treatment of addictions. However, involvement of religiosity does not necessarily stimulate treatment adherence in patients with psychotic disorders and schizophrenia, and may even affect it negatively in the case of individuals with delusional interpretation of their illness etiology. There is no good quality evidence that religion may influence better compliance through intervention. Inclusion of religiosity and spirituality may be however necessary in the case of some patients with depression and anxiety, as it stimulates adherence, which eventually contributes to better treatment outcomes. These findings should motivate therapists and psychiatrists to routinely consider religiosity in treatment plans for their patients.
